We introduce super Yangian double DYh[gl(m|n)] and its central extension DYh[gl(m|n)].
super RS construction and Gauss decomposition [8] , we obtain the defining relations for DYh[gl(m|n)] in terms of super current generators. The computation in this paper is parallel to our recent work [9] on Drinfeld current realization of quantum affine superalgebra U q [gl(m|n) (1) ] (see also [10] for the special case of m = n = 1), which in some sense is a superization of work [11] .
The graded Yang-Baxter equation (YBE) with spectral-parameter dependence takes the form
where R(u) ∈ End(V ⊗ V ) with V being graded vector space and obeys the weight conservation condition: R(u) 
where [a] ∈ Z 2 denotes the grading of the element a.
Introduce the graded permutation operator P on the tensor product module V ⊗ V
In most cases R-matrix enjoys, among others, the following properties
(ii) R 12 (u)R 21 (−u) = 1.
The graded YBE, when written in matrix form, carries extra signs [13, 12] ,
In [9] we generalized the RS construction [7] to supersymmetric cases and obtained Drinfeld realization of the quantum affine superalgebra U q [gl(m|n) (1) ]. Here we consider rational solution R(u) to the graded YBE and give a 'rational' super RS algebra:
where
c. For the first formula of (6) , the expansion direction of
, but for the second formula, the expansion direction must only be in
In matrix form, (6) carries extra signs due to the graded multiplication rule of tensor products:
Introduce matrix θ:
With the help of this matrix θ, one can cast (7) into the usual matrix equation,
Now the multiplications in (9) are simply the usual matrix multiplications.
We will take R(u) ∈ End(V ⊗ V ) to be the Yang's rational R-matrix associated with superalgebra gl(m|n),
where V is a (m + n)-dimensional graded vector space. Let basis vectors {v 1 , v 2 , · · · , v m } be even and {v m+1 , v m+2 , · · · , v m+n } be odd. Then the R-matrix has the following matrix elements:
It is easy to check that the R-matrix R(u) satisfies (3) and (4). We will construct central
Theorem 1 : L ± (u) has the following Gauss decomposition
elements in the rational super RS algebra and k
where The Gauss decomposition implies that the elements e
are uniquely determined by L ± (u). In the following we will denote f
The following matrix equations can be deduced from (9):
As in (9), the multiplications in (14 -20) are usual matrix multiplications.
Using (8), (11), (9, 14 -20) and theorem 1, and by parallel calculations as to [9] , we 
anti-commutator and
is a formal series, together with the following Serre and extra Serre [14, 15] relations:
Remark: For the special case of m = n = 1, we have 
